Cardiovascular diseases represent actually the major cause of premature death in Europe even if there has been a drop in the death rate caused by those pathologies in developed countries, while they still preserve their main role as death cause in developing countries. Therefore, considering also the spread of surgical intervention aimed at the care of these pathologies, it is important to assesses the relevance of a structured physiotherapeutic approach in the improvement of these kind of diseases.
Introduction
Cardiovascular diseases still represent the leading cause of premature death in Europe, although in recent decades there has been a substantial decrease in cardiovascular mortality in many European countries. It is estimated that over 80% of the total CVD mortality is currently occurring in developing countries: coronary artery disease accounts for the majority of the morbidity and mortality associated with such pathological conditions [1] .
However, with the fall of Coronary heart disease mortality rates, an increasing number of people live with Coronary heart disease and may need support to manage their symptoms and prognosis. Cardiac rehabilitation after myocardial surgery improves exercise tolerance, coronary risk factors, psychological well-being, and health-related quality of life.
A multidisciplinary Cardiovascular Rehabilitation (CR) Program typically includes aerobic training, health education, counseling for the patient and his family about the risk factors and lifestyle changes (weight loss, discontinuance of cigarette smoking, stress management).
The World Health Organization has defined the Cardiac Rehabilitation as a multifactorial process, active and dynamic, that has as its main goals to establish the clinical stability, to reduce the disability resulting from the illness and to support the maintenance and recovery of a role active in society [2, 3] .
In randomized, controlled trials, Meta-analyses suggest that CR also reduces long-term mortality [4, 5] , but none of the 4300-plus patients in the 2 earlier meta-analyses and none of the 7600-plus patients in the recent meta-analysis were older Arch Physiother Glob Res 2016; 20 (3): [20] [21] [22] [23] [24] [25] [26] [27] [28] than 75 years. Furthermore, in the most recent trial of CR in the elderly, the average age was only 71 years [6] . Exercise-based cardiac rehabilitation (CR) aims to improve the health and outcomes of people with CHD.
Such a limited generalizability of results of CR trials to the older population identifies an important research gap.
Currently cardiovascular disease is a public health problem. According to the World Health Organization (WHO), about 17 million people every year die from cardiovascular diseases [7] .
Cardiac surgery is a complex procedure that carries significant implications, both organic, and changes the patient's physiological mechanism, resulting in a higher incidence of complications that tend to significantly decrease the potential for recover [8] .
Moreover, physiotherapy participates in the process of cardiac rehabilitation, before and after operative cardiac surgery, to contribute significantly to better prognosis, acting in the preoperative period with techniques aimed at the prevention and minimization of pulmonary complications, and in the postoperative period, with hygiene maneuvers and pulmonary expansion, to contribute on reducing the effects of time spent in the bed and decrease the length of the hospitalization period [9, 10] .
Thus, cardiac surgery requires the work of a multidisciplinary team, and the physiotherapist is one of the professionals, of great importance, involved in the rehabilitation process. According to the Guidelines for Cardiopulmonary and Metabolic Rehabilitation and the scientific Literature it becomes clear protocols for cardiac rehabilitation during hospitalization deficit. There are protocols that demonstrate a progression in which individuals go through stages (steps) that evolve according to their recover [11] .
Others as a daily rehabilitation, adopting different therapeutic strategies in PO, both in cardiac rehabilitation after acute myocardial infarction as in the postoperative period of cardiac surgery [12, 13, 14] .
However, in recent years, new therapeutic-rehabilitative proposals have been tried in the cardiac patient and in that underwent cardiac surgery, it was found that in these patients the responses of the cardiovascular, and respiratory systems get better after neuromuscular manual therapy [15, 16] .
Manual therapy produces an analgesic and balancing effect of the sympathetic to starting receptor specific device system. The strong correlation between manual therapy and its effects, suggests that a central control mechanism could be activated by manual therapy [ 17] .
It has been observed that somatic afferent discharges have a dual action on the sympathetic nervous system: a more generalized action on supraspinal reflexes via the sympathetic centers and a more limited action on the preganglionic neurons in segmental [18, 19] level.
The activity of skin patterns of the sympathetic nervous system in the clinical abnormalities of the musculoskeletal system are suspects are long, and the literature suggests that the patterns altered sympathetic activity (Sweat and vasomotor activities) changes or events seem to be reflected in sensory input derived from nerve endings and receptors in skeletal muscle tissue or the effects of direct insults to the nerve fibers, or a combination of both [20, 21] .
In this experimental study, we want to evaluate the effectiveness of a rehabilitation treatment based on the use of neuromuscular manual therapy techniques in terms of functional recovery in patients undergoing cardiac surgery via sternotomy.
Materials and methods
This experimental study and the research protocol is compatible with the Declaration of Helsinki. and all subjects involved in the study have been informed about the procedure and the aim of the research and signed the informed consent.
This study was conducted at the University Centre of Physical and Rehabilitation Medicine, "Gabriele D' Annunzio" University in Chieti in collaboration with the Department of Cardiovascular Diseases Institute of Research and Treatment John Paul II in Campobasso.
A sample of 16 patients undergoing heart sternotomy surgery was randomly selected. The sample consisted of 7 males (mean age 65.3) and 9 females (mean age 66.8 years); the intervention type of heart surgery were: coronary artery bypass, valve surgery.
The average distance from the execution of the first test (T0) and the surgery was of 7.7 days and the second test (pre-discharge: T2) 24.9 days.
The length of stay was 24.9375 (± 1.691892) days in the entire sample (25.28571 ± 1.4 days for the males; 24.6 ± 1.8 days for females) Inclusion criteria • Adherence to informed consent • Cardiac intervention for sternotomy • Aged between 50 and 80 years.
• 
Rehabilitation Program
Throughout the period of hospitalization, patients were subjected to 6 weekly sessions of neuromuscular manual therapy (MNT) lasting 40 minutes. The treatment in the hospital setting was carried out in three phases:
-pre-operative treatment; -post-operative treatment in the ICU; -treatment of Cardiac Surgery Department; -treatment of Cardiac Rehabilitation Department. The neuromuscular manual techniques have been used bilaterally for the treatment of the following muscles, expression of the most important somatic dysfunction clinically and functionally assessed, in the hospitalization period: Graph 7 The test instead also includes the psychological component (EQ-5D), to visible improvements numerically, there were no statistically significant ones.
It did not observe a significant increase in the score at the Tinetti test for the walking and the balance. 
Discussion and conclusion
In this study, the aim was to experience the effectiveness of neuromuscular manual therapy before and after surgery in patients undergoing cardiac surgery via sternotomy, the motor and overall functional abilities, and the patient's level of autonomy during the period of hospitalization.
Neuromuscular manual techniques applied on certain muscle and fascial districts, that at the clinical and functional evaluation were significantly more dysfunctional from a somatic point of view before and in the period following surgery, allowed a statistically significant improvement in particu-lar as regards abilities and the speed of gait, and as regards the strength of the upper and lower limbs bilaterally.
However it was not found no statistically significant improvement of joint flexibility generated by the upper and lower limbs. As regards the vital parameters taken into account, there was a statistically significant reduction of blood pressure values.
The results obtained finally showed as the neuromuscular manual therapy affect in a positive way the state of health and quality of life of patients submitted to cardiac surgery in the recovery period.
The study showed the real potential and safety of use of the neuromuscular manual therapy, confirming the hypothesis already demonstrated in literature about the relationship existing between somatic and autonomic stimulation implications, without risk to the patient.
Myofascial continuity ensures that the correct somatic stimulation can achieve positive structural effects and autonomic effects (local and general).
Researches have clarified and described the neural pathways by which the stimulation of the sensory-somatic receptors (ending nerves of the musculoskeletal system) produces visceral reflexes [22, 23] .
The primary afferent nociceptors hyperfunctioning lead to an increase of functions of the anterior roots of the spinal cord, with a consequential increase in the tonic state of the associated muscles on the correlated spinal segment [24, 25] .
The centers of the somatosensory spinal reflexes may show a very strong segmental organization and effects on the innervated organs may be quite specific [26, 27, 28] .
When the central nervous system is intact, responses are sometimes general, as seen in cerebral cortical blood flow, heart rate, adrenal medullary hormonal secretion and splenic immune function, whereas sometimes they have a strong segmental organization. The analysis of neural mechanisms of these reflex responses seems to be very important for clinical application to regulate visceral functions by somatic stimulation [29] .
Previous evidence indicate that inhibitory cardiac sympathetic reflexes originating from arterial baroreceptors and excitatory ones originating from somatic afferents interact, probably, at the brainstem [30] .
Considering the lack of scientific evidence in the literature regarding this specific subject, our experience could be a good beginning for future studies program.
However, benefits of such a rehabilitative approach, presented in this pilot study, could justify the need for a study involving a larger number of subjects.
According to these experiences neuromuscular manual therapy, such as proper stimulation of the somatic system, could be considered a formula of integrated intervention in the cardiac rehabilitation already used and accepted in the scientific literature in the patient's cardiac rehabilitation treatment, thereby further improving the physiological and psycho-social status subject, and leading to a reduction in length of stay and thus to a reduction of costs and commitment of health care facilities.
